ABSTRACT
19
h 07 m 54. GeV is Γ = 1.76 ± 0.05 with an exponential cutoff energy E c = 3.6 ± 0.5 GeV.
45
We present the energy-dependent γ-ray pulsed light curve as well as limits on off-46 pulse emission associated with the TeV source. We also report the detection of very faint (flux density of ≃ 3.4 µJy) radio pulsations with the Arecibo telescope 48 at 1.5 GHz having a dispersion measure DM = 82. 
53
From archival ASCA observations, we place upper limits on any arcminute scale 54 2-10 keV X-ray emission of ∼ 1 × 10 −13 erg cm −2 s −1 . The implied distance to the 55 pulsar is compatible with that of the supernova remnant G40.5−0.5, located on 56 the far side of the TeV nebula from PSR J1907+0602, and the S74 molecular 57 cloud on the nearer side which we discuss as potential birth sites.
58

Introduction
61
The TeV source MGRO J1908+06 was discovered by the Milagro collaboration at a me-62 dian energy of 20 TeV in their survey of the northern Galactic Plane (Abdo et al. 2007 ) with 63 a flux ∼ 80% of the Crab at these energies. It was subsequently detected in the 300 GeV - 
65
The HESS observations show the source HESS J1908+063 to be clearly extended, spanning Bright Source List (Abdo et al. 2009b ), based on 3 months of survey data, contains 0FGL 74 J1907.5+0602 which is coincident with GeV J1907+0557. The 3EG J1903+0550 source loca-75 tion confidence contour stretches between 0FGL J1907.5+0602 and the nearby source 0FGL 76 J1900.0+0356, suggesting it was a conflation of the two sources.
77
The Fermi LAT collaboration recently reported the discovery of 16 previously-unknown 78 pulsars by using a time differencing technique on the LAT photon data above 300 MeV 79 (Abdo et al. 2009a ). 0FGL J1907.5+0602 was found to pulse with a period of 106.6 ms,
80
have a spin-down energy of ∼ 2.8 × 10 36 erg s −1 , and was given a preliminary designation 81 of PSR J1907+06. In this paper we derive a coherent timing solution using 14 months 82 of data which yields a more precise position for the source, allowing detailed follow-up at 83 other wavelengths, including the detection of radio pulsations using the Arecibo 305-m radio 84 telescope. Energy resolved light curves, the pulsed spectrum, and off-pulse emission limits at 85 the positions of the pulsar and PWN centroid are presented. We then report the detection of 86 an X-ray counterpart with the Chandra X-ray Observatory and an upper limit from ASCA.
87
Finally, we discuss the pulsar's relationship to the TeV source and to the potential birth 88 sites SNR G40.5−0.5 and the S74 Hii region.
89
Gamma-ray Pulsar Timing and Localization
90
The discovery and initial pulse timing of PSR J1907+06 was reported by Abdo et al. tested that affected the energy resolution and event reconstruction but had no effect on the
107
LAT timing. To determine the TOAs, we generated pulse profiles by folding the photon times 108 according to a provisional ephemeris using polynomial coefficients generated by timing residuals are 0.4 ms and are shown in Figure 1 . The best-fit model is displayed in 114   Table 1 . The numbers in parentheses are the errors in the last digit of the fitted parameters.
115
The errors are statistical only, except for the position error, as described below. lower than what has often been termed "radio quiet" in population synthesis models used to 183 estimate the ratio of "radio-loud" to "radio quiet" γ-ray pulsars (eg. Gonthier et al. 2004 ). 
Energy-Dependent Gamma-ray Pulse Profiles
185
The pulse profile and spectral results reported in this paper use the survey data collected 
189
To explore the dependence of the pulse profile on energy, we selected an energy-dependent shown.)
211 Figure 3 shows the observed LAT counts map of the region around PSR J1907+0602.
212
We defined the "on" pulse as pulse phases 0.12 ≤ φ ≤ 0.68 and the "off" pulse as its 
Energy Spectrum
218
The phase-averaged flux of the pulsar was obtained by performing a maximum likelihood 219 spectral analysis using the Fermi LAT science tool gtlike. Starting from the same data set 220 described in §4, we selected photons from an ROI of 10 degrees around the pulsar position.
221
Sources from a preliminary version (based on 11 months of data) of the first Fermi LAT 222 γ−ray catalog (Abdo et al. 2009c ) that are within 15 degree ROI around the pulsar were 
230
The assumed spectral model for the pulsar is an exponentially cut-off power law:
The resulting spectrum gives the total emission for the pulsar assuming that the γ-ray emission is 100% pulsed. The unbinned gtlike fit, using P6 v3 instrument response functions (Atwood et al. 2009 ), for the energy range E ≥ 100 MeV gives a phase-averaged spectrum of the following form:
where the photon index Γ = 1. conversion of spin-down power into γ−ray emission in this energy band.
237
We set a 2σ flux upper limit on γ-ray emission from the pulsar in the off-pulse part and assuming an absorbed power law spectrum with n H = 2 × 10 22 cm −2 and Γ = 1.5, we 275 place a 90% confidence upper limit on the 2-10 keV flux F x < 5 × 10 −14 erg cm −2 s −1 . This
276
suggests that for any reasonable absorption, the total unabsorbed X-ray flux from the pulsar 277 plus any arcminute-scale nebula is less than 10 −13 erg cm −2 s −1 .
278
PSR J1907+0602 was well outside of the FOV of the first Chandra observation, and surface surrounded by non-thermal emission from a compact pulsar wind nebula, which is 291 the typical situation for young pulsars (see Kaspi et al. 2006 , and references therein of the true distance. We can use the X-ray observations of PSR J1907+0602 to do this.
322
Several authors have noted a correlation between the X-ray luminosity of young pulsars and 
361
This implies that either the spectrum is uncooled due to a very low nebular magnetic field 362 ( < ∼ 3µG, see, eg. de Jager (2008)), an age much less than the characteristic age of 19.5 kyr, 363 or else there is a synchrotron cooling break below the HESS band. 
410
A third, hybrid possibility is that SNR G40.5−0.5 is only a bright segment of a much 411 larger remnant, whose emission from the side near the pulsar is confused with that from the 412 molecular cloud. The asymmetry would be explained by the difference in propagation speed 413 in the lower density ISM away from the molecular cloud.
414
Our current Chandra data are insufficient to distinguish between the above scenarios.
415
However, there is also the possibility of a compact cometary radio nebula, such as is seen 416 around PSR B1853+01 in SNR W44 (Frail et al. 1996) and PSR B0906−49 (Gaensler et al. 417 1998). In addition, sensitive long wavelength radio imaging could reveal any larger, faint 418 SNR shells. Imaging with the EVLA and LOFAR of this region is therefore highly desirable.
419
The connection between the pulsar and the TeV nebula could be further strengthened by a 420 confirmation of the spatio-spectral dependence of the nebula where the spectrum hardens 421 nearer to the pulsar.
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